CHAPTER. 2

COIL DESIGN

2.1 [General Features

A ercen pection of the N3 detentor ftogether with the solenaid in shewn in Figure 3.1 with thix
lines and field valiues mperimpoaed an it fom & 2D calenlation of the salenqidal field. From
the walum of the field sRhown in Fignoe 2.1 it i seen that the field of the soleonid rapidly falls
bennd the end of the magnet. In order to maximize the fild 1niformity inmde the bare of
the solencid ower Ar large A wnlnme AR practical the curmeot denmity in the windings in made
larger at the eode of the ol This leads to the uee of two grades of condietom with diffeeent:
thiclmesses. Bath grades of conduckom e made with A mperonnducting Butherford cableof
multifilamentary Cin-NbTi strands stabilized with pure alumimim. For specificity, the hamic
strand chosen in of the 88C-type with CieNbTi ratin 1.1 and diameber (1208 mm.

The salennid in wonnd with twen lavem af aAlnmimim stabilized mipeecnndietar to achiews
the reiires] linear oirredd: deomity for A 2 Teeln cmtral fild am shown schematically in
Figure 28 The mipprrt eylinder in located an the enfmide of the winding to mppart the
raclial Lareot> fnrees cn the condixhar.

The 18e of pire aluminum in the conductar fields A low remietivity stabilizer for the
mipercainetar while reducing the interacticoos of particles in the material of the conduchar.
Alnminnm is cheeen for the support eplinder And saennm weeeel of the magnet erpoetat also
tn achiewe low particle inkaraction raten in the balanee of the magnet stmctie.

The noil in indireckly coaled by teeo-phase liquid helinm fowing thoongh Ao alimimm
aonling tubw which in welded to the otaide surfacs of the mppart eplinder. For stability the
aqil relies on the specific heat and high thermal eonduetivity of the high purity alnmimm
atabilizer and by A conmervative margin of the aitical current of the mperecnduetar eepond
the opecating current of the magoet. The presmoce of the mppart eylinder eomires quench
mafety by the rapid spreading of the narmal mone in the event of & quench (the ™ quench-hack®
effect] [, & typical featiire of masnets of this type

2.2 Conductor Selection

For practical reapons the maximnm operating enrrent of the magnet is set At B0 A and the
aize of the conductar And the mperconducting ineert in chorm Aconrdingly. Considerations
of available technolomy for the corxtrigion of pure Alnmimm and the margios of stabiity
deeiree] for mich A magnet led to A choies of overall conduetor aroms-eection and a teeo-laper
winding demign. By adjusting the eonduetor final size aceordingly twn arades of conduetom
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